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Abstract of JP2002090535 

PROBLEM TO BE SOLVED: To provide an 
optical element capable of forming a surface 
light source device, which hardly cause 
degradation of performance of damage to a 
shape due to adhesion to adjacent members, 
has excellent workability is handling and emits 
light with excellent forward directivity, and an 
LCD device excellent luminance. SOLUTION: 
The optical element comprises cholesteric 
liquid crystal layers (1,2) with Grandjean 
orientation which are mutually laminated, in 
combination of the selective reflection 
wavelength regions of circularly polarized light 
common to each other and with the left- or 
right-handed polarization of the circularly 
polarized light reversed by the selective 
reflection, or in combination of the selective 
reflection wavelength regions common to each 
other and with the left- or right-handed 
polarization of the circularly polarized light 
unchanged by the selective reflection via a 
half-wave plate. The surface light source 
device comprises the optical element arranged 
on a sidelight type or a direct lower type 
surface light source provided with a 
fluorescent lamp composed of a tube with 
three wavelengths as a light source. The 
optical element forms the LCD device. In the 
optical element and the devices, the light in a 
specified wavelength region transmitting 
through the first cholesteric liquid crystal layer 
is selectively reflected and shielded by the 
second cholesteric liquid crystal layer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical element of the Lyot filter mold which can 
form the liquid crystal display which is excellent in the surface light source equipment which emits light 
with sufficient transverse-plane directivity, or brightness. 
[0002] 

[Background of the Invention] Conventionally, the prism sheet was known as an optical element which 
raises the transverse-plane directivity of the emission light by the surface light source of a side light 
mold light guide plate etc., and can aim at improvement in transverse-plane brightness (JP,1 0-68804 A 
JP,10~82902,A). A prism sheet is what carried out the array of the prism gestalt of Yamagata on the 
transparence base material, makes the light of the direction of slant refracted through the prism gestalt, 
and raises the transverse-plane directivity towards the direction of a transverse plane (perpendicular) of 
the surface light source. The method which condenses the light which superimposes the prism sheet of 
two or more sheets so that the direction of an array of the prism may cross, and is emitted in the many 
directions in the direction of a transverse plane is also learned, however, a prism sheet — the prism 
gestalt — contact etc. — getting damaged — easy — the — getting damaged — since it became the 
cause of generating of the luminescent spot or the scotoma, the scarce trouble was in workability that 
cautions are required at the time of the assembly of surface light source equipment etc., and it is hard to 
deal with it. Moreover, when the prism sheet stuck with contiguity members, such as a film, at the time of 
practical use, there was also a trouble which a prism function falls and is easy to produce degradation. 
[0003] On the other hand, as a means to attain high brightness-ization of a liquid crystal display etc., the 
method which arranges the optical element which consists of the cholesteric-liquid-crystal layer and 
quarter-wave length plate of GURANJAN orientation on the surface light source was also learned. This 
method controls the absorption loss by the polarizing plate, and it is made to raise brightness by circular- 
polarization-of-light-izing outgoing radiation light by the surface light source, linearly-polarized-light-izing 
it through a quarter-wave length plate using the property to divide into the circular polarization of light 
on either side the incidence natural light which said cholesteric-liquid-crystal layer shows as the 
reflected light and the transmitted light, and supplying a polarizing plate. Therefore, it does not contribute 
to improvement in transverse-plane directivity of the emission light by the surface light source. 
[0004] 

[The technical technical problem of invention] This invention makes a technical problem development of 
the optical element which can form the liquid crystal display which is excellent in the surface light source 
equipment which emits light with sufficient transverse-plane directivity, or brightness while it cannot 
produce damage on the degradation by adhesion with a contiguity member, or a gestalt easily and is 
excellent in handling workability. 
[0005] 

[Means for Solving the Problem] This invention becomes the same [ the selective reflection wavelength 
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region of the circular polarization of light ] about the cholesteric-liquid-crystal layer of GURANJAN 
orientation. And come to carry out a laminating in the combination which the right and left of the circular 
polarization of light by which selective reflection is carried out reverse. Or the optical element 
characterized by coming to carry out the laminating of the cholesteric-liquid-crystal layer concerned in 
the combination from which the selective reflection wavelength region of the circular polarization of light 
and the right and left of the circular polarization of light by which selective reflection is carried out 
become the same through 1/2 wavelength plate, And the surface light source equipment characterized by 
coming to arrange the fluorescent lamp which consists the optical element of three-wave tubing on the 
surface light source of the side light mold made into the light source or direct female mold, and the liquid 
crystal display characterized by coming to use the aforementioned optical element for a list are offered. 
[0006] 

[Effect of the Invention] According to this invention, the circular polarization of light of the method of 
Uichi Hidari of the specific wavelength region by the cholesteric-liquid-crystal layer of GURANJAN 
orientation is reflected alternatively, and based on the property made to penetrate and the combination 
over the circular polarization of light of the right and left, other light can carry out selective reflection of 
the light of said specific wavelength region, and can be shaded substantially. In addition, even if the 
combination over the circular polarization of light of said right and left is combination which the right and 
left of the circular polarization of light by which selective reflection is carried out reverse and from which 
it combines and is alike, in addition right and left of the circular polarization of light become the same, it 
can reverse right and left of the circular polarization of light by making 1/2 wavelength plate intervene, 
and can attain the purpose. 

[0007] moreover, from the property which the wavelength region of selective reflection shifts with the 
relation of costheta at a short wavelength side according to the incident angle theta in a cholesteric- 
liquid-crystal layer in the aforementioned case being shown In the direction of a transverse plane (zero 
incident angle), the light of a predetermined wavelength region penetrates by controlling the selective 
reflection wavelength region of a cholesteric-liquid-crystal layer. When the light carries out incidence by 
the incident angle theta beyond a predetermined value, the aforementioned protection-from-light 
effectiveness shall be produced and only the light of the direction less than of constant value shall 
penetrate [ a transverse plane and an incident angle ]. 

[0008] Therefore, when the aforementioned incident angle theta combines the optical element which 
shows the protection-from-light effectiveness to the incident light beyond a predetermined value, and 
the surface light source to which light is emitted with the wavelength light from which the protection- 
from-light effectiveness is produced, the surface light source equipment which emits light with sufficient 
transverse-plane directivity can be formed, and the liquid crystal display which is excellent in brightness 
using it can be formed. Moreover, since the optical element by this invention does not have the gestalt 
which does not produce degradation and is easy to produce the damage on a projection etc. even if it 
sticks it with a contiguity member, it is excellent also in handling workability. 
[0009] 

[Embodiment of the Invention] The optical element by this invention consists of a thing which carried out 
the laminating of the cholesteric-liquid-crystal layer of GURANJAN orientation in the combination which 
right and left of the circular polarization of light by which the selective reflection wavelength region of the 
circular polarization of light becomes the same, and selective reflection is carried out reverse, or a thing 
to which the selective reflection wavelength region of the circular polarization of light and the right and 
left of the circular polarization of light by which selective reflection is carried out carried out the 
laminating of the cholesteric-liquid-crystal layer concerned through 1/2 wavelength plate in the 
combination which becomes the same. The example was shown in drawing 1 and drawing 2 . 1 and 2 are 
[ a cholesteric-liquid-crystal layer and 6 ] 1/2 wavelength plates. Moreover, as for an adhesive layer and 
4, 3 is [ a dichroism polarizing plate and 5 ] phase contrast plates. 

[0010] The cholesteric-liquid-crystal layer of GURANJAN orientation reflects alternatively the circular 
polarization of light computed in formula:lambda=n-P-cos theta based on the spiral pitch P by Bragg 
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reflection, and other light is penetrated (however, lambda is [ the average refractive index (n= (ne+no)/2) 
of a cholesteric-liquid-crystal molecule and theta of the main wavelength of the reflected light and n ] 
the incident angles of light). Right and left of the circular polarization of light reflected are determined by 
right and left of the direction of a spiral in the cholesteric-liquid-crystal layer of GURANJAN orientation. 
Moreover, selective reflection wavelength region **lambda is formed near the main wavelength lambda 
based on formula:**Iambda=**n-P-costheta of refractive-index difference **n of liquid crystal. 
[001 1] In this invention, the cholesteric-liquid-crystal layer of GURANJAN orientation becomes the same 
[ the selective reflection wavelength region of the circular polarization of light ] like the example of 
drawing 1 , and it is used in the combination (1) it becomes the same the selective reflection wavelength 
region of the circular polarization of light and influencing [ by which selective reflection is carried out / of 
the circular polarization of light ] like the combination (1 2) which the right and left of the circular 
polarization of light by which selective reflection is carried out reverse, or the example of drawing 2 , and 
a laminating is carried out through 1/2 wavelength plate 6 in the combination from which right and left of 
the latter circular polarization of light become the same, the selective reflection wavelength region same 
by this — setting — right and left — the optical element which reflects any circular polarization of light 
is formed, and transparency of the light of the wavelength region concerned is prevented. In addition, in 
the case of said latter, 1/2 wavelength plate will be reflected in a next cholesteric-liquid-crystal layer 
based on reversing right and left of the circular polarization of light which penetrated the previous 
cholesteric-liquid-crystal layer. 

[0012] About the cholesteric-liquid-crystal layer of GURANJAN orientation to be used, especially 
limitation can use the proper thing which shows the property been [ nothing ] and described above. A 
cholesteric-liquid-crystal layer may be a single layer material, and although the thing from which the 
spiral pitch of GURANJAN orientation is different, therefore the wavelength region of selective reflection 
are different, it may have the arrangement structure which superimposed two-layer or three layers or 
more in combination. The wavelength region of selective reflection is expandable by this superposition- 
ization. 

[0013] On the occasion of superposition of the above mentioned cholesteric-liquid-crystal layer of a 
spiral pitch difference, there is especially no limitation about the sequence of superposition based on the 
size of a spiral pitch, and it can consider as arbitrary superposition sequence. It is more advantageous 
than the point of the improvement in efficiency for light utilization, as a result the improvement in 
brightness to superimpose so that a spiral pitch may generally become as large and small sequence in 
many cases. 

[0014] In addition, also when forming the optical element by the cholesteric-liquid-crystal layer of the 
combination which the above-mentioned right and left of the circular polarization of light by which 
selective reflection is carried out reverse Although the superposition method of the above mentioned 
cholesteric-liquid-crystal layer of a spiral pitch difference can be taken, in that case Although right and 
left of the circular polarization of light are reversed, a method with proper mutual superposition method, 
superposition unification method of the thing of the same direction of the circular polarization of light, 
etc. can be taken, and there is especially no limitation in the superposition method including the 
sequence of the size of a spiral pitch. 

[0015] Although the cholesteric-liquid-crystal layer of GURANJAN orientation can also be obtained as a 
thing of the eel gestalt which ****(ed) low-molecular liquid crystal with the eel substrate, what was made 
into the shape of the shape of a film and a sheet rather than points, such as handling nature and thin- 
shape-izing, is used preferably. Cholesteric-liquid-crystal layers, such as the shape of a film, can be 
obtained as what attached the layer by the liquid crystal polymer which carried out GURANJAN 
orientation through the orientation film by rubbing processing etc. on the film by the liquid crystal 
polymer, and the transparence base material, a thing which attached the ultraviolet curing layer of the 
low-molecular liquid crystal which carried out GURANJAN orientation through the orientation film on the 
transparence base material. Moreover, the superposition layer of a cholesteric-liquid-crystal layer can be 
formed with a two coats method, the welding method of a special form living thing, etc. In addition, as for 
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the superposition layer of the cholestericHiquid-crystal layer (right and left of the circular polarization of 
light are reversed) in which the direction of a spiral rolls, a form living thing can be separately performed 
through transparence glue lines, such as an adhesive layer. 

[0016] About the ingredient which forms the aforementioned transparence base material, although there 
is especially no limitation, generally a polymer is used. As an example of the polymer, the cellulose 
system polymer like diacetyl cellulose or a cellulose triacetate, The polyester system polymer like 
polyethylene terephthalate or polyethylenenaphthalate, A polycarbonate system polymer and the acrylic 
polymer like polymethylmethacrylate, Polystyrene and the styrene system polymer like an acrylonitrile 
styrene copolymer, An olefin system polymer, a vinyl chloride system polymer, and nylon and the amide 
system polymer like aromatic polyamide like polyolefine or ethylene propylene rubber that have 
polyethylene, polypropylene, a cyclo system, or norbornene structure are raised. 

[0017] Moreover, the polymer hardened by heat, UV irradiation, etc., such as the blend object of an imide 
system polymer, a sulfone system polymer, a polyether sulphone system polymer and a polyether ether 
ketone system polymer, a polyphenylene sulfide system polymer and a vinyl alcohol system polymer, a 
vinylidene-chloride system polymer and a vinyl butyral system polymer, an ant rate system polymer and a 
polyoxymethylene system polymer, an epoxy system polymer, or said polymer or a polyester system, 
acrylic, an urethane system and an amide system, a silicone system, and an epoxy system, can be used 
for formation of said transparence base material. A transparence base material with few birefringences is 
preferably excelled thru/or used for isotropy like a cellulose system film above all. 

[0018] The right and left of the circular polarization of light by which selective reflection is carried out 
use the cholesteric-liquid-crystal layer 1 described above like the example of drawing 2 in the 
combination which becomes the same, and carry out a laminating through 1/2 wavelength plate 6. As 1/2 
wavelength plate for reversing right and left of the transparency circular polarization of light The proper 
thing according to the former, such as what supported the form birefringence film which consists of an 
oriented film of various polymers etc., the oriented film of the **** liquid crystal polymer of a disco tic 
system or a nematic system, and its orientation liquid crystal layer on the transparence base material, 
can be used. 

[0019] As for the polymer which forms the aforementioned form birefringence film, what was illustrated 
with the above-mentioned transparence base material may be proper. Above all, for example, a polyester 
system polymer and the polymer which is excellent in crystallinity like a polyether ether ketone can use 
preferably. An oriented film may be processed by the method with proper one shaft, two shafts, etc. 
Moreover, you may be the form birefringence film which controlled the refractive index of the thickness 
direction of a film by the method which gives a shrinkage force or/and the extension force to the bottom 
of adhesion with a heat shrink nature film. Although 1/2 wavelength plate made the optical axis cross and 
carried out the laminating of the phase contrast plate of a phase contrast difference for example, it may 
expand to a pan like and the wavelength region which functions as 1/2 wavelength plate. 
[0020] Practical use can also be presented with an optical element through an adhesive layer 3 on the 
outside of the cholesteric-liquid-crystal layer of the outermost layer if needed with the dichroism 
polarizing plate 4 and the gestalt which pasted up the phase contrast plate more than one layer or two- 
layer on the side which has the dichroism polarizing plate further through the adhesive layer 3 like the 
example of drawing 1 . Handling workability of unification with this dichroism polarizing plate etc. can 
improve more, and it can be simplified like erectors, such as surface light source equipment and a liquid 
crystal display. 

[0021] The aforementioned dichroism polarizing plate aims at acquiring the linearly polarized light for 
attaining a liquid crystal display etc. To the polarizing plate, the linearly polarized light of a predetermined 
polarization shaft can be penetrated, other light can use the proper thing to absorb, and there is 
especially no limitation about the class. What generally protected a polarization film, and its one side or 
both sides by transparent protection layer is used. Incidentally as an example of the polarization film, 
what iodine and/or dichromatic dye were made to stick to the hydrophilic high polymer film like a 
polyvinyl alcohol system film, a partial formaHzed polyvinyl alcohol system film, and an ethylene- 
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vinylacetate copolymer system partial saponification film, and carried out extension processing is raised. 
[0022] Moreover, the transparent protection layer prepared in one side or both sides of a polarization film 
if needed can be formed in the polymer illustrated with the above-mentioned transparence base material. 
The transparent protection layer which consists of a polymer which is excellent in transparency, a 
mechanical strength and thermal stability, moisture electric shielding nature, etc. above all is desirable. 
Although transparent protection layer considered as the spreading method and film of polymer liquid, it 
can be formed by the method with a proper adhesion laminating method etc. 

[0023] On the other hand, a phase contrast plate as occasion demands [ above-mentioned ] aims at 
compensating the phase contrast by the birefringence of a liquid crystal cell, and aiming at improvement 
in display grace etc. As for the phase contrast plate for this optical compensation, it is desirable to 
arrange so that it may be usually located between a dichroism polarizing plate and a liquid crystal cell 
from the point of improvement in display grace. What has the proper phase contrast which consists of a 
form birefringence film according to the 1/2 above-mentioned wavelength plate, an orientation liquid 
crystal layer, etc. as a phase contrast plate for optical compensation is used, and the laminating of the 
phase contrast layer more than two-layer may be carried out for the purpose of control of optical 
properties, such as phase contrast. 

[0024] Moreover, the aforementioned phase contrast plate may be a quarter-wave length plate for 
linearly-polarized-light-izing the transparency circular polarization of light by which outgoing radiation is 
carried out from a cholesteric-liquid-crystal layer. In that case, the phase contrast plate which consists 
of a quarter-wave length plate is usually arranged between a cholesteric-liquid-crystal layer and a 
dichroism polarizing plate. An absorption loss can be prevented by supplying the light linearly-polarized- 
light-ized through the quarter-wave length plate so that the plane of vibration may be as much as 
possible in agreement with the transparency shaft of a dichroism polarizing plate, and brightness can be 
raised more. The aforementioned quarter-wave length plate may be a thing aiming at expansion of the 
wavelength region which functions as a quarter-wave length plate by the method superimposed on 1/2 
wavelength plate etc. 

[0025] Although each material, such as a cholesteric-liquid-crystal layer which forms an optical element, 
1/2 wavelength plate and a dichroism polarizing plate as occasion demands, and a phase contrast plate, 
may only be piled up and you may place, it is more desirable than points by gap prevention of an optical 
axis, such as stabilization of quality, and improvement in the assembly effectiveness of a liquid crystal 
display, that laminating unification is carried out through transparence glue lines, such as an adhesive 
layer. Incidentally by the example of drawing, the adhesion unification of 1, 2, and 1/2 wavelength plate 6, 
the dichroism polarizing plate 4, and the phase contrast plate 5 of a cholesteric-liquid-crystal layer is 
carried out through the adhesive layer 3, respectively. 

[0026] An adhesive layer can form proper polymers, such as for example, an acrylic polymer, a silicone 
system polymer and polyester, polyurethane and a polyether, and synthetic rubber, using proper slime, 
such as a binder made into a base polymer. What is excellent in optical transparency, weatherability, 
thermal resistance, etc., and can produce neither a float nor peeling easily due to the effect of heat or 
humidity can use preferably like an acrylic binder above all. 

[0027] Incidentally as an example of the aforementioned acrylic binder The alkyl ester of the acrylic acid 
with which carbon numbers, such as a methyl group, an ethyl group, and butyl, have 20 or less alkyl group 
(meta), (Meta) Although that to which the weight average molecular weight which comes to copolymerize 
the acrylic monomer which consists of amelioration components, such as an acrylic acid and acrylic-acid 
(meta) hydroxyethyl, in the combination from which glass transition temperature becomes 0 degree C or 
less makes 100,000 or more acrylic polymers a base polymer is raised It is not limited to this. 
[0028] A method with proper method which attaches slime to formation materials, such as a cholesteric- 
liquid-crystal layer, by the method with the proper coating method by the rolling method for example, by 
the calendering roll method etc., the doctor blade method, the gravure roll coater method, etc. or method 
which forms an adhesive layer on a separator according to it, and carries out transfer of it to formation 
materials, such as a cholesteric-liquid-crystal layer, etc. can perform formation of an adhesive layer. 
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[0029] In addition, an adhesive layer can also be formed as a thing of an optical diffusion mold with the 
method which makes it contain a transparence particle, proper things, such as an organic system particle 
which turns into the transparence particle from a silica, an alumina, a titania and a zirconia, tin oxide and 
indium oxide, cadmium oxide, antimony oxide, etc. and which a conductive thing also becomes from the 
polymer for which a bridge is not constructed [ a certain inorganic system particle, bridge formation, or ], 

— one sort — or two or more sorts can be used. 

[0030] The adhesive layer 3 aiming at adhesion with other members, such as a liquid crystal cell, can also 
be formed in the outside surface of an optical element if needed like the example of drawing 2 . Tentative 
installation covering of the front face can also be carried out with a separator etc. for the purpose of 
protection of a pollution control etc. until it presents practical use, when the adhesive layer is exposed to 
a front face, moreover — the case where the formation material of an optical element is exposed to a 
front face — the exposure front face — a surface-protection film — adhesion covering — carrying out - 

- getting damaged — etc. — from — it can also protect. 

[0031] In the practical use phase of an optical element, since exfoliation removal is carried out and the 
dust adhesion by static electricity or it may arise in that case, the separator and surface-protection film 
which carried out antistatic treatment if needed can be used for an aforementioned separator and an 
aforementioned surface-protection film. Moreover, it can also consider as the optical element which 
carried out antistatic treatment of the antistatic layer similarly by the method with the proper method 
located between the layers of the formation material of an optical element, and in a front face. 
[0032] An optical element can be used for various kinds of applications, and can be especially used for 
formation of surface light source equipment aiming at the improvement in transverse-plane directivity, or 
the liquid crystal display aiming at improvement in brightness preferably. Surface light source equipment 
can be formed with the method which arranges an optical element on the surface light source of the side 
light mold which makes the light source the fluorescent lamp which consists for example, of three-wave 
tubing, direct female mold, etc. Moreover, a liquid crystal display can be formed with the method which 
arranges a proper liquid crystal cell through a polarizing plate etc. if needed to the optical element up 
side in above surface light source equipment. In that case, when an optical element has a dichroism 
polarizing plate, it is arranged so that the cholesteric-liquid-crystal layer side which does not have it may 
become a surface light source side. 

[0033] When the surface light source which makes the light source the general-purpose fluorescent lamp 
(cold cathode tube) which consists of three-wave tubing which shows the bright line to the wavelength of 
about 440nm, about 550nm, and about 610nm in the above is used, The optical element which can be 
used more preferably than the point of obtaining the surface light source equipment which is excellent in 
transverse-plane directivity The cholesteric-liquid-crystal layer in within the limits whose selective 
reflection wavelength region of the circular polarization of light is 550-6 10nm, The short wavelength edge 
above all 610nm or more What has a large long wavelength edge at about 610-630nm, [ the wavelength 
region concerned ] The wavelength region as much as possible by at least 610nm Therefore, a large 
thing, [ the short wavelength edge of the wavelength region concerned ] Two or more (in the cholesteric- 
liquid-crystal layer of the relation which reverses right and left of the circular polarization of light, they 
are a total of four or more sorts) sorts with the cholesteric-liquid-crystal layer in within the limits whose 
wavelength region concerned is 610-800nm practical, The selective reflection wavelength region 
corresponding to said three sorts of bright lines is shown using three or more (in the cholesteric-liquid- 
crystal layer of the relation which reverses right and left of the circular polarization of light, they are a 
total of six or more sorts) sorts with the cholesteric-liquid-crystal layer in within the limits especially 
whose them and wavelength region concerned are 440-550nm. 

[0034] The optical element which can be used more preferably than the point of obtaining the surface 
light source equipment which is excellent in transverse-plane directivity as mentioned above shows the 
selective reflection wavelength region corresponding to the bright line with three-wave tubing, further — 

an incident angle — 20 degrees — super ** — the bright line is shaded and the optical element 

using the cholesteric-liquid-crystal layer which uses especially 10nm or more of 15-100nm of 20-50nm 
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long wave length as the edge by the side of the short wavelength of a selective reflection wavelength 
region above all rather than each bright line of the light source based on the short wavelength side shift 
by the intervention of above-mentioned costheta is preferably used rather than the point of making the 
bright line an incident angle excels [ bright line ] in the transverse-plane directivity of less than 20 
degrees penetrating. 

[0035] The light which was shaded by the optical element in the above and reflected in the surface light 
source side can be shut up through a light reflex layer. Therefore, use of the surface light source by the 
side light mold light guide plate which can prepare a light reflex layer is desirable in that case, without 
interrupting luminescence of the surface light source. By preparing a light reflex layer in bases, such as a 
light guide plate, and shutting up the reflected light by said protection from light between an optical 
element and a light reflex layer, it can become light with the small incident angle which may penetrate an 
optical element by optical-path modification by refraction by the light guide plate which intervenes 
between them, diffusion thru/or dispersion, etc., an optical element can be penetrated with sufficient 
transverse-plane directivity by that cause, and improvement in brightness can be aimed at. 
[0036] Although an optical element may only be installed in the location where the luminescence side of 
the surface light source, the check-by-looking side of a liquid crystal cell, a tooth back, etc. are proper 
on the occasion of formation of surface light source equipment or a liquid crystal display, it is more 
desirable than the point of preventing the curl in the time of performance tests, such as sticking with 
other members, and thermal resistance, etc., and generating of a swell etc. to carry out adhesion 
processing through transparence glue lines, such as an adhesive layer, at the surface light source, a liquid 
crystal cell, etc. In addition, on the occasion of formation of surface light source equipment or a liquid 
crystal display, it can arrange more than two-layer [ of proper optical layers, such as an anti-glare layer, 
and an acid-resisting layer, an optical diffusion layer, / one layer or two-layer ] in a proper location. 
[0037] 

[Example] On the triacetic-acid cellulose film with an example 1 thickness of 80 micrometers, through 
the rubbing orientation film, the cholesteric-liquid-crystal polymer was applied, orientation processing 
was carried out, the cholesteric-liquid-crystal layer of the left-handed-circularly-polarized-light 
reflective mold whose selective reflection wavelength region is 570-605nm, and a right-handed- 
circularly-polarized-light reflective mold was formed, they were pasted up through the acrylic adhesive 
layer with a thickness of 20 micrometers, and the optical element was obtained. 

[0038] The cholesteric-liquid-crystal layer of the right-handed-circularly-polarized-light reflective mold 
which applied to the example 1 correspondingly through the acrylic adhesive layer with a thickness of 20 
micrometers at the both sides of 1/2 wavelength plate which consists of example 2 polycarbonate was 
pasted up, and the optical element was obtained. 

[0039] According to example 3 example 1, the cholesteric-liquid-crystal layer of the left-handed- 
circularly-polarized-light reflective mold whose selective reflection wavelength region is 460-489nm, 
570-603nm, or 630nm - 670nm, and a right-handed-circularly-polarized-light reflective mold was formed, 
the adhesion laminating of them was carried out through the acrylic adhesive layer, and the optical 
element was obtained. 

[0040] The commercial prism sheet whose example vertical angle of a comparison is 90 degrees C was 
used as an optical element. 

[0041] The optical element obtained in the example and the example of a comparison through the optical 
diffusion sheet to the luminescence side of the side light mold face light source which comes to arrange 
the fluorescent lamp with which bright-line wavelength consists of three-wave tubing (438nm, 545nm, 
and 610nm) was laid in the side face of an evaluation trial light guide plate, surface light source 
equipment was formed, and the luminance meter (the TOPCON CORP. make, BM7) investigated the 
transverse-plane brightness on the optical element. 
[0042] The aforementioned result was shown in degree table. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical element characterized by coming to carry out a laminating in the combination about 
which the selective reflection wavelength region of the circular polarization of light becomes the same, 
and the right and left of the circular polarization of light by which selective reflection is carried out 
reverse the cholesteric-liquid-crystal layer of GURANJAN orientation. 

[Claim 2] The optical element characterized by coming to carry out the laminating of the cholesteric- 
liquid-crystal layer of GURANJAN orientation in the combination from which the selective reflection 
wavelength region of the circular polarization of light and the right and left of the circular polarization of 
light by which selective reflection is carried out become the same through 1/2 wavelength plate. 
[Claim 3] The optical element using the cholesteric-liquid-crystal layer which is in within the limits whose 
selective reflection wavelength region of the circular polarization of light is 550-61 Onm in claim 1 or 2, 
the cholesteric-liquid-crystal layer which is within the limits of 610-800nm f or them and the cholesteric- 
liquid-crystal layer which is within the limits of 440-550nm. 

[Claim 4] The optical element which the dichroism polarizing plate pasted up on the outside of the 

cholesteric-liquid-crystal layer of the outermost layer through the adhesive layer in claims 1-3. 

[Claim 5] The optical element which the phase contrast plate more than one layer or two-layer pasted up 

on the side which has a dichroism polarizing plate through the adhesive layer in claim 4. 

[Claim 6] Surface light source equipment characterized by coming to arrange the fluorescent lamp which 

consists an optical element according to claim 1 to 5 of three-wave tubing on the surface light source of 

the side light mold made into the light source, or direct female mold. 

[Claim 7] The liquid crystal display characterized by coming to use an optical element according to claim 
1 to 5. 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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